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INAUGURATION OF THE FIRST MILEPOST BY COMMISSIONER DAVID J. GOLDBERG 
AND STATE HIGHWAY ENGINEER JAMES R. SCHUYLER. BY COINCIDENCE, THE FIRST 
OF 3,546 POSTS WAS INSTALLED AT MILE 1 ON ROUTE 1, AT EAST FRONT STREET 
IN DOWNTOWN TRENTON, ON MARCH 27, 1967. 

THE LAST ONE WENT INTO PLACE AT MILE 60 OF U.S. ROUTE 22 AT NEWARK 
JUNCTION ON AUGUST 9, 1967, COMPLETING THE MILEPOST SYSTEM ON ALL STATE- 
CONTROLLED ROADS EXCEPTING THE INTERSTATE ROUTES. IT PROVIDES AN ACCURATE 
METHOD OF LOCATING HIGH-ACCIDENT SPOTS AND A BASIS FOR THE DEVELOPMENT OF 
PREVENTIVE MEASURES. 
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THE DEPARTMENT'S ROAD ROUGHNESS INDICATOR OR “ROUGHOMETER", RECENTLY RECEIVED, IS DESIGNED TO SENSE, 
MEASURE AND RECORD THE RIDING CHARACTERISTICS OF PAVEMENTS. BESIDES BEING AN AID TOWARD IMPROVING 
THE RIDING QUALITIES OF THE ROADWAYS, IT IS EXPECTED TO HELP IN LENGTHENING THEIR USEFUL LIFE. 


FOLLOWING THE SUCCESSFUL COMPLETION OF THE INDOOR EXPERIMENTS IN THE 
ENVIRONMENTAL FOG CHAMBER AT THE MERCER COUNTY AIRPORT, THE INSTALLATION 
OF A SET OF 20 FOG-DISPERSING UNITS WAS COMPLETED ON JULY 1, 1967, AT 
FERNWOOD, FOR OUTDOOR TESTS. 


he 


ESSENTIAL FIELD TESTS WERE MADE WITH THE ABOVE INSTRUMENT DURING THE 
FISCAL YEAR, FOR THE RECENTLY COMPLETED DOLOMITE AGGREGATE STUDY. IT IS A 
PORTABLE DIE-A-MATIC SKID RESISTANCE TESTER WHOSE DIAL SHOWS, IN DTN OR 
"DRAG TEST NUMBERS", THE RELATIVE NON-SLIPPERINESS OF ROADWAYS. 

DELIVERY OF A MORE ELABORATE SKID TESTER, COMPRISING A SPECIAL TRUCK 
WITH A SKID TRAILER, IS IMMINENT. IT WILL MAKE POSSIBLE A SYSTEMATIC 
ATTACK ON THIS MOST SERIOUS PROBLEM. 
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'THESE REFLECTIVE PAVEMENT MARKERS, PART OF A LARGER GROUP INSTALLED 


ON ROUTE 29 NORTHBOUND, HAVE ALREADY PROVED THEIR SUPERIORITY TO NORMAL 
PAINT MARKINGS FOR DELINEATING THE GORE AREA. THEY ARE PARTICULARLY EF- 
FECTIVE AT NIGHT. 
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THIS BENKELMAN BEAM IS USED AT PRESENT TO MEASURE ROADWAY DEFLECTIONS 
UNDER A LONG-TERM PROJECT OF TESTS ON EXPERIMENTAL PAVEMENT SECTIONS OF 


ROUTES 80 (5V)AND 95 (1R). THE FIFTH CAMPAIGN OF TESTS WILL GET UNDERWAY 
THIS FALL. 
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AFTER NEARLY TWO YEARS OF USE OF THE RUMBLE STRIPS INSTALLED IN 


OCTOBER 1965, THE DIVISION OF MOTOR VEHICLES RECENTLY REPORTED A DECISIVE 
IMPROVEMENT OF THE ACCIDENT RECORD OF ROUTE 206 ON THE SOUTHERN APPROACH 
TO THE RED LION CIRCLE. 


THE ABOVE INTERSECTION OF U.S. 206 AND N.J. 68 IN MANSFIELD TOWN- 
SHIP, BURLINGTON COUNTY, WAS SELECTED FOR AN EXPERIMENTAL INSTALLATION 
OF COLORED PAVEMENT. 


THE PHOTO BELOW SHOWS THE 3/4" RED ASPHALT PUT IN PLACE LAST JUNE 
ON THE SOUTHBOUND RAMP OF ROUTE 206. THE EFFECTS OF THE TREATMENT ARE 
UNDER OBSERVATION. 
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INTRODUCTION 


BY W. R. BELLIS 


RESEARCH IS A PLANNED EFFORT TO DIS- 
COVER OR DEVELOP WAYS TO MAKE SOME 
THING OR SOME PROCESS BETTER. THE UR- 
GENCY FOR SUCH RESEARCH IS STIMULATED 
BY THE NEED OF THE FUTURE AS DICTATED BY 
AMBITIONS OF A SOCIETY OR AN INDIVID- 
UAL. 


ANYTHING THAT MEN CAN IMAGINE AND 
FOR WHICH THEY ARE WILLING TO PAY A 
PRICE CAN BE ACCOMPLISHED. BEFORE A 
COMMITMENT CAN BE MADE TO PAY THIS 
PRICE, IT MUST BE ASCERTAINED THAT THE 
RESEARCH EFFORT EMBODIES A HIGH PROBA- 
BILITY OF RESULTS WHICH ARE MUCH MORE 
DESIRABLE THAN THE CONDITIONS WHICH 
EXIST WITHOUT THIS RESEARCH EFFORT. 


GROWTH INDICATES A PROGRESSIVE SOCI- 
ETY. IT IS CERTAIN THAT IN NEW JERSEY, AND 
IN THE UNITED STATES, POPULATION AND 


TRAFFIC VOLUMES WILL CONTINUE TO GROW. . 


A PROJECTION OF THE PAST AND CURRENT 
TRENDS IN ACCIDENTS, INJURIES AND FATALI- 
TIES, INDICATE A CONTINUED GROWTH FAR 
IN EXCESS OF THAT DESIRED. THIS CAN BE 
ANTICIPATED, UNLESS EFFORTS ARE EXERTED 
FAR GREATER THAN THOSE UNDER DISCUS- 
SION AT THE PRESENT TIME. BUT THE FUTURE 
OUTLOOK IS SO HORRIFYING THAT MOST 
PEOPLE WILL CLOSE THEIR EYES ON IT AND 
SAY THAT IT CAN'T BE SO, JUST AS AN 
OSTRICH IS SAID TO REACT. 


IF WE ARE TO MAINTAIN A PROGRESSIVE 
SOCIETY, WE MUST BE PREPARED TO COPE 
WITH THE PROBLEMS OF THE FUTURE. THE 
POPULATION IN THE UNITED STATES HAS BEEN 
DOUBLING EVERY FORTY YEARS AND CAN BE 
EXPECTED TO CONTINUE AT THIS SAME RATE. 


FORTY YEARS FROM NOW, THE UNITED STATES 
WILL HAVE A POPULATION EQUAL TO THE 
PRESENT POPULATION OF INDIA, AND EIGHTY 
YEARS FROM NOW WILL HAVE A POPULATION 
EQUAL TO THE PRESENT POPULATION OF COM- 
MUNIST CHINA, AT WHICH TIME CHINA’S 
POPULATION WILL BE EQUAL TO THE PRESENT 
POPULATION OF THE WORLD, 3 BILLION 200 
MILLION. CONTINUING THIS GROWTH, THERE 
WILL BE, 1,000 YEARS FROM NOW, ONE PER- 
SON FOR EVERY TWO SQUARE INCHES OF 
LAND AREA IN THE UNITED STATES, INCLUD- 
ING ALASKA; AND 2,000 YEARS FROM NOW; 
THERE WILL BE 15 MILLION PEOPLE PER SQUARE 
INCH OF LAND AREA. THIS STATEMENT, IiT- 
SELF, SHOULD BE ENOUGH TO JUSTIFY THE 
EFFORTS OF SPACE EXPLORATION. WE MAY 
SAY “WHO CARES ABOUT 1,000 YEARS FROM 
NOW?”, SO LET US CONSIDER THE YEAR 2025 
AT WHICH TIME OUR GRANDCHILDREN WILL 
BE THE SAME AGE WE ARE TODAY. 


NEW JERSEY IS THE MOST DENSELY POPU- 
LATED STATE IN THE COUNTRY AND CON- 
TAINS THE MOST DENSELY POPULATED MU- 
NICIPALITY IN THE COUNTRY. NEW JERSEY 
ALSO RANKS FIRST IN THE NUMBER OF 
VEHICLES REGISTERED PER SQUARE MILE, THE 
AVERAGE DAILY TRAFFIC PER MILE OF STATE 
PRIMARY SYSTEM, THE TRAFFIC VOLUMES PER 
MILE OF ALL EXISTING ROADS AND STREETS, 
THE ROADWAY MILEAGE PER SQUARE MILE, 
AND IS LOCATED IN THE CENTER OF THE 
GREATEST MEGALOPOLIS IN THE WORLD. NEW 
JERSEY’S POPULATION IS GROWING FASTER 
THAN THE AVERAGE FOR THE COUNTRY, IT 
DOUBLES EVERY THIRTY YEARS. OUR TRAFFIC 
VOLUME DOUBLES EVERY FIFTEEN YEARS: THE 
NUMBER OF ACCIDENTS HAS BEEN DOUBLING 
EVERY TWELVE YEARS; THE NUMBER OF INJU- 
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RIES DOUBLES EVERY EIGHT YEARS; AND THE 
NUMBER OF FATALITIES DOUBLES EVERY NINE 
YEARS. THE ACCIDENT, INJURY AND FATALI- 
TY RATES PER 100 MILLION VEHICLE MILES 
ALSO ARE INCREASING. THE ACCIDENT RATE 
DOUBLES EVERY THIRTY YEARS; THE INJURY 
RATE DOUBLES EVERY THIRTEEN YEARS; AND 
THE FATALITY RATE DOUBLES EVERY FIFTEEN 
YEARS. 

IN THE YEAR 2025, NEW JERSEY’S POPU- 
LATION WILL REACH 27 MILLION WHICH IS 
ABOUT FOUR TIMES OUR PRESENT POPULA- 
TION. TOTAL VEHICLE MILES TRAVELED IN THE 
STATE WILL REACH 536 BILLION VEHICLE MILES, 
WHICH IS 15 TIMES THAT OF THE PRESENT 
DAY. THERE WILL BE MORE THAN 5 MILLION 
ACCIDENTS IN THAT ONE YEAR, THIS IS 31 


TIMES AS GREAT AS THE NUMBER OF ACCI- 
DENTS OCCURRING DURING 1966. THERE WILL 
BE 20 MILLION INJURIES, WHICH IS 169 TIMES 
AS GREAT AS THE NUMBER OF INJURIES IN 
1966. THERE WILL BE 128 THOUSAND FA- 
TALITIES FROM MOTOR VEHICLE ACCIDENTS, 
WHICH IS 114 TIMES AS GREAT AS THE NUM- 
BER OF FATALITIES FOR 1966—A HORRIFYING 
PICTURE CONFRONTING OUR GRANDCHIL- 
DREN . WE MUST FIND WAYS AND MEANS OF 
AVOIDING THIS CONDITION. SINCERE EFFORTS 
BY QUALIFIED INDIVIDUALS ARE NECESSARY 
IF WE ARE TO AVOID THIS APPALLING PROS- 
PECT FOR OUR DESCENDANTS. FOR THIS REA- 
SON, GREATER AND GREATER EMPHASIS 
SHOULD BE PLACED ON RESEARCH. THIS DI- 
VISION IS DEVOTED TO THIS END. 
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ACHIEVEMENTS 


DURING THE FISCAL YEAR, 22 REPORTS, 
(INCLUDING 4 PAPERS) WERE COMPLETED, 
COMPARED TO 13 DURING THE PREVIOUS 
YEAR (AND 4 IN THE DIVISION'S FIRST YEAR). 
THESE REPORTS ARE LISTED IN THE APPENDED 
TABLE AND GRAPHS. OUR COVER ILLUSTRATES 
THE UPWARD TREND. IN ADDITION, TWO SPE- 
CIAL PROJECTS WERE UNDERTAKEN: 


A SERIES OF NINE ANALYTICAL MAPS 
SHOWING DIFFERENT CHARACTERISTICS OF 
OUR STATE HIGHWAYS: NUMBERS OF LANES 
(DIVIDED AND UNDIVIDED), TYPES OF SUR- 
FACINGS, BARRIER CURBS, TRAFFIC CIRCLES, 
FREEWAYS; REVISED SHORTLY AFTER THE END 
OF THE FISCAL YEAR. 


THE EVOLUTION OF CONSTRUCTION COSTS 
FROM THREE SEPARATE ANGLES OF AP- 
PROACH: THE FOUR MOST RELEVANT NATION- 
AL PRICE DEFLATORS AND A BROADLY-BASED 
INDEX DERIVED FROM THE DEPARTMENT’S 
OWN CONSTRUCTIONS WERE COMPLETED 
DURING THE FISCAL YEAR; A COMPARISON OF 
THESE WITH THE ONES OF THE BUREAU OF 
PUBLIC ROADS WAS ADDED IN SEPTEMBER. 


AMONG THE MANY PROBLEMS CONFRONT- 
ED BY THE THREE BUREAUS, SKID RESISTANCE 
WAS ONE OF THE MOST CONSEQUENTIAL. 
WITH TRAFFIC AND SPEEDS ON THE RISE, THE 
DANGER DUE ESSENTIALLY TO THE ACCELER- 
ATED POLISHING OF THE ROADWAYS GROWS 
FAST WITH INCREASED USE. AT THE REQUEST 
OF THE STATE HIGHWAY ENGINEER, THE 
CHARACTERISTICS OF OUR MOST FREQUENT 
SUPPLIES OF BITUMINOUS AGGREGATES WERE 
DETERMINED. AT THE SAME TIME MORE AD- 
VANCED EQUIPMENT WAS PLANNED FOR 
CONTINUING THE SYSTEMATIC TESTING OF 


MATERIALS AND THE INSPECTION OF DANGER- 
OUS SECTIONS OF THE STATE’S HIGHWAYS. 
DELIVERY OF A SKID-TRAILER IS MOMENTARILY 
EXPECTED. 


AS IMPROPER SEALING OF BRIDGE AND 
HIGHWAY JOINTS CAN CAUSE CONSIDERABLE 
DANGER, A THOROUGH INVESTIGATION WAS 
MADE OF THE PERFORMANCE OF ELASTO- 
MERIC SEALS; NEW DESIGN AND CONSTRUC- 
TION METHODS WERE OUTLINED. A PROGRAM 
OF OBSERVATIONS WILL BE CONTINUED WITH 
THE FORMULATION OF A COMPREHENSIVE 
SPECIFICATION IN MIND. 


TO IMPROVE SAFETY AT THE APPROACHES 
TO TRAFFIC CIRCLES AND OTHER HAZARDOUS 
LOCATIONS, A SERIES OF RUMBLE STRIPS HAD 
BEEN INSTALLED AT THE RED LION CIRCLE 
(ROUTES 206 AND 70). THE FINAL STUDY WAS 
COMPLETED DURING THE FISCAL YEAR, AFTER 
CONTINUED OBSERVATION HAD CONFIRMED 
THE EFFECTIVENESS OF THE DEVICE. 


WITH THE INCREASED EMPHASIS ON HIGH- 
WAY SAFETY, IT HAD BECOME IMPERATIVE TO 
LOCATE ACCIDENTS TO WITHIN 0.1 MILE. TO 
THIS EFFECT A COMPLETE SYSTEM OF MILE- 
POSTS WAS INSTALLED THROUGHOUT THE 
STATE HIGHWAYS, TOGETHER WITH AN AC- 
CIDENT ANALYSIS METHOD. 


THIRTY INTERSECTIONS HAVE BEEN STUDIED, 
REPRESENTING THE VARIOUS TYPES USED IN 
NEW JERSEY, WITH THEIR PHYSICAL CHARAC- 
TERISTICS, INCLUDING SIGNING, COLLISION 
DIAGRAMS, ACCIDENT ANALYSES AND TRAVEL 
TIME EQUATIONS. THE COMPLETED PROJECT 
WILL AID THE ENGINEER IN DESIGNING THESE 
TYPES OF INTERSECTIONS. 


23 


THE PRINCIPLE OF COLORED SURFACING IS 
BEING PUT TO A PRACTICAL TEST TO FIND OUT 
TO WHAT EXTENT IT WILL SPEED AND SHARP- 
EN THE DRIVERS’ PERCEPTION OF THE OUT- 
LINES OF ROADWAYS, RAMPS AND LANES. 
THE EXPERIMENTAL INSTALLATION IN MANS- 
FIELD, BURLINGTON COUNTY, LOOKS PROMIS- 
ING BUT SURVEILLANCE CONTINUES. 


THE FOG ABATEMENT PROGRAM HAS EX- 
PANDED INTO THE OUTDOOR PHASE, WITH 
THE COMPLETION OF A TWENTY-UNIT INSTAL- 
LATION AT THE FERNWOOD SHOPS. THE TEST- 
ING OF THE FULLY AUTOMATIC SYSTEM WILL 
TAKE PLACE AS SOON AS NATURAL FOG CON- 
DITIONS PERMIT. IN THE MEANTIME, THE 
MERCER AIRPORT LABORATORY CONTINUES 
THE SYSTEMATIC STUDY OF VARIABLES FOR 
THE FURTHER PERFECTING OF THE DEVICE. 
AFTER THE END OF THE FISCAL YEAR A PORT- 
ABLE FOG CHAMBER WAS BUILT AND SUC- 


CESSFULLY USED AT THE N. J. STATE FAIR. 


ONE MILE OF A TWO-WIRE RESISTANCE 
MEASURING ARRANGEMENT WAS INSTALLED 
IN ORDER TO TRY OUT THIS EMERGENCY CALL 
SYSTEM. EARLY OBSERVATIONS INDICATE 
THAT IT WILL WORK OVER EXTENDED INTER- 
VALS. A FULLY OPERATIVE CALL SYSTEM WILL 
BE INSTALLED FOR FURTHER TRIAL AND EVALU- 
ATION. 


IN THE FULL SUMMARIES OF PERFORMANCE 
OF THE THREE BUREAUS, AT THE END OF THIS 
REPORT, ONLY THE ESSENTIAL PROJECTS ARE 
MENTIONED, INCLUDING THEIR MANY INCI- 
DENTAL OR CONTINUED ACTIVITIES OF A LESS 
IMMEDIATE NATURE. 


FOR REFERENCE PURPOSES, A COMPLETE 
RUNNING LIST CAN BE FOUND AT THE END OF 
THIS VOLUME, OF ALL THE REPORTS AND 
PAPERS PUT OUT BY THIS DIVISION SINCE ITS 
INCEPTION. 
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TABLE | 


FISCAL YEAR 1966-1967 
REPORTS PREPARED BY THE DIVISION OF RESEARCH AND EVALUATION 


REPORT BUREAUS 
NUMBERS TITLES SM. | S.T. | E.S.A. 
19. Signalized Intersection Accident Report, ‘64 X 
20. Summary of Sufficiency, Rating Elements » 4 
21. Socio-Economic Impace of Verrazano Narrows Bridge X 
22. 30th Peak Hour Factor Trends X 
23. An Evaluation of New Pedestrian-Actuated Signal » 4 
24. Truck Equivalent (Report & Paper) XX 
25. Evaluation of Studded Tires (Report and Paper) XX 
26. Progress Report on Fog Removal Experiments X 
27. Lateral Placement and Stopping Distance xX 
28. A Variance Analysis of Asphaltic Concrete (Report and Paper) XX 
29. Preformed Elastomeric Expansion Joints (Report and Paper) XX 
30. Corrosion Tests for Low Alloy Steels (Paper) 7 X 
31. Intersection Design X 
32. Can Traffic Accidents be Reduced Significantly? X 
32AA. New Concepts in Highway Design xX 
33. Two-Wire Emergency Call System Xx 
34. Composite Pavement Route 3, Third Interim Bridge X 
X 


35. Reflective Pavement Marker, Introductory Report 
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OUTSIDE CONTACTS 


BESIDES THEIR MAIN ACTIVITIES WITHIN THE 
DEPARTMENT’S ORGANIZATION, MANY OF 
THE DIVISION’S MEMBERS HAVE COOPERATED 
WITH SCIENTIFIC AND TECHNICAL GROUPS. 


NINE OF THEM WERE MEMBERS OF THE IN- 
STITUTE OF TRAFFIC ENGINEERS, THREE OF THE 
AMERICAN SOCIETY OF CIVIL ENGINEERS, AND 
TWO OF THE SOCIETY OF PROFESSIONAL ENGI- 
NEERS OF NEW JERSEY. EACH OF THE FOL- 
LOWING GROUPS COMPRISED ONE OF OUR 
STAFF AMONG ITS MEMBERS: ASSOCIATION 
_ OF HIGHWAY OFFICIALS OF NORTH ATLANTIC 

STATES; ENGINEERS CLUB OF TRENTON; AMER- 
ICAN INSTITUTE OF MANAGEMENT; NEW 
JERSEY SOCIETY OF MUNICIPAL ENGINEERS; 
PENNSYLVANIA SOCIETY OF PROFESSIONAL 
ENGINEERS; AMERICAN SOCIETY OF ENGI- 
NEERING EDUCATION; INSTITUTE OF ELECTRIC- 
AL AND ELECTRONIC ENGINEERS; AND OPER- 
ATIONS RESEARCH SOCIETY OF AMERICA. 
THESE MEMBERSHIPS ADD UP TO A TOTAL OF 
23. THREE OF THE DIVISION’S ENGINEERS ARE 
LICENSED PROFESSIONAL ENGINEERS OF THE 
STATE OF NEW JERSEY. 


IN ADDITION, THE NJDT WAS REPRESENTED 
BY 27 OF ITS RESEARCH MEN ON 22 SCIEN- 
TIFIC AND TECHNICAL COMMITTEES: 12 OF 
THE HRB (HIGHWAY RESEARCH BOARD), 5 OF 
THE ITE (INSTITUTE OF TRAFFIC ENGINEERS), 2 
OF THE IEEE (INSTITUTE OF ELECTRICAL AND 
ELECTRONIC ENGINEERS), 2 OF THE NCHRP 
(NATIONAL COOPERATIVE HIGHWAY RE- 
SEARCH PROGRAM), AND 1 OF THE ASTM 
(AMERICAN SOCIETY FOR TESTING AND MA- 
TERIALS). THE EXTENT OF THIS TECHNICAL 
COVERAGE IS DETAILED IN TABLE Ii. 


TWENTY HIGHLY DIVERSIFIED PROFESSION- 
AL MEETINGS WERE ATTENDED OUTSIDE OF 
NEW JERSEY DURING THE FISCAL YEAR AS 
SHOWN IN TABLE Ill. TWELVE PAPERS WERE 
GIVEN OR SUBMITTED FOR PRESENTATION AT 
MEETINGS OF THE HRB AND THE ITE. 


FOUR ARTICILES WERE PUBLISHED IN MAGA- 
ZINES. IN TRAFFIC ENGINEERING: “ACCIDENT 
RATES AND CONTROL OF ACCESS”, AND “LOW 
LEVEL BRIDGE LIGHTING”, BY D. W. GWYNN, 
AND “MILEPOST SYSTEM FOR NEW JERSEY 
HIGHWAYS”, BY W. T. BAKER. IN TRAFFIC 
QUARTERLY: “RELATIONSHIP OF ACCIDENT 
RATES AND ACCIDENT INVOLVEMENTS WITH 
HOURLY VOLUMES”, BY D. W. GWYNN. 


A NUMBER OF LECTURES WERE GIVEN TO 
THE SENIOR CIVIL ENGINEERING CLASS AT 
RUTGERS UNIVERSITY: 


JANUARY 1967, BY E. F. REILLY AND W. 
T. BAKER ON “HIGHWAY SAFETY STAND- 
ARDS”; 


APRIL 1967, BY W. R. BELLIS ON “NEW 
CONCEPTS IN HIGHWAY DESIGN”; 


APRIL 1967, BY J. T. DEMPSTER, JR. ON 
“STUDDED TIRES”. 


FURTHERMORE, D. W. GWYNN SPOKE IN 
MARCH AT WEST VIRGINIA UNIVERSITY ON 
“TRANSPORTATION RESEARCH IN NEW JER- 
SEY”, AND TO THE PLAINSBORO LIONS CLUB 
ON “HIGHWAY SAFETY IN NEW JERSEY”. MR. 
GWYNN IS A VISITING LECTURER IN CIVIL 
ENGINEERING AT RUTGERS UNIVERSITY. 
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NUMBERS OF MEMBERS IN COMMITTEES 


12 Highway Research Board: 
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Highway Capacity 

Adhesives, Bonding Agents and Their Uses 
Characteristics of Traffic Flow 
Electronic Research in the Highway Field 
Field Testing of Bridges 

Highway Safety 

lumination and Visibility 

Maintenance of Bituminous Pavements 
Metals and Highway Structures 
Operational Effects of Geometrics 
Quality of Traffic Service 

Surface Properties—Vehicle Interaction 
Vehicle Characteristics 


Institute of Traffic Engineers: 


Delineation of Exit and Entrance Ramps 
Part-Time Traffic Control Devices 
Philosophy of Signs 

Significance of Colored Pavements 
Yield Signs 


Institute of Electrical and Electronic Engineers: 


Audio and Electrical Acoustics 
Vehicular Communications 


National Cooperative Highway Research Program: 


Two Advisory Committees 


American Society for Testing and Materials: 


Road and Paving Materials (2 task groups) 


2 | 


TABLE 


PROFESSIONAL MEETINGS 
1966 


Sept. ITE, NY Metropolitan Section, NYC 
Oct. ITE, Annual, Cincinnati, Ohio 

Nov. ITE, NY Met. Section, NYC 

Dec. ITE, NY Met. Section, NYC 


1967 


Jan. ITE, NY Met. Section, NYC 
HRB, Annual, Washington, D.C. 
Feb. ITE, NY Met. Section, NYC 
N.C.H.R.P., Washington, D.C. 
NJ Highway Users Conference, Newark 
Mar. ITE, NY Met. Section, NYC 
ASCE/ITE, Philadelphia, Pa. 
NJ Asphalt Paving Assoc., Annual,Atlantic City 
IEEE Convention, NYC 
Apr. ITE, NY Met. Section, NYC 
AHONAS, Annual, Baltimore, Md. 
May ITE, NY Met. Section, NYC 
NJ Asphalt Paving Assoc., Materials Conf., Rutgers 
Operations Research Soc. of America, Annual, NYC 
June N.C.H.R.P., Washington, D.C. 
ASTM, Annual, Boston, Mass. 


20 Meetings — Total Attendance 53 
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PERSONNEL 


THE PERSONNEL-MANNING LEVEL OF THE 
DIVISION FLUCTUATED DURING THE FISCAL 
YEAR FROM 42 TO 51 PERMANENT PERSON- 
NEL, AUGMENTED DURING THE SUMMER 
MONTHS BY SEASONAL ASSISTANTS (STU- 
DENTS ON SUMMER VACATION) AVERAGING 
34 SUCH EMPLOYEES. 


THE ASSIGNED PERMANENT PERSONNEL 
CONSISTED OF RESEARCH ENGINEERS, TECH- 
NICIANS AND CLERICAL PERSONNEL ON THE 
FOLLOWING LEVELS: 


PROFESSIONAL PERSONNEL — 55% 
TECHNICIANS — 25% 
CLERICAL — 20% 


FOR DETAILS, SEE FIGURES Ill, IV, V, VI HERE- 
AFTER. 


THERE IS A TREMENDOUS DEMAND TODAY 
FOR ENGINEERS AND RESEARCH PERSONNEL. 
ESPECIALLY THOSE WITH GRADUATE DEGREES 
AND THE NECESSARY INTEREST AND PATIENCE 
TO PERFORM RESEARCH. COMPETITION BY 
PRIVATE INDUSTRY AND OTHER GOVERN- 
MENTAL AGENCIES, USUALLY WITH HIGHER 
COMPENSATION AND FEWER CONSTRAINTS 
ON THE PROCUREMENT OF EQUIPMENT AND 
FACILITIES, ARE ONLY PART OF THE PROBLEM. 


WHATEVER THE MOMENTARY CIRCUM- 
STANCES, WE HAVE TO FACE THE FACT THAT 
THIS DIVISION CANNOT ACCOMPLISH ITS KEY- 
MISSION WITHOUT A SUBSTANTIAL BUILD-UP 
OF ITS SPECIALIZED STAFF. ; 


TO SOME EXTENT, RESEARCH IS EQUIPMENT, 
BUT ABOVE ALL IT IS PEOPLE. GOOD MEN CAN 
ACHIEVE MUCH, EVEN WITH LITTLE EQUIP- 
MENT, BUT AMPLE EQUIPMENT OF THE HIGH- 
EST QUALITY IS USELESS WITHOUT COMPETENT 
MEN. 


THE ANSWERS TO SOME OF OUR MOST 
SERIOUS HIGHWAY PROBLEMS ARE IN MORE 
RESEARCH. THIS TAKES TIME, AND CARE, AND 
OPEN MINDS—THE TIME, CARE AND MINDS 
OF GOOD MEN. 
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JACK R. CROTEAU 


Mr. CROTEAU ATTENDED LEHIGH UNIVERSITY 


WHERE HE RECEIVED (B.A. ‘AND B.D.C.E. 


DEGREE Sse HEALS OT HOLDS AluM.o.G..-, . 
DEGREE FROM DREXEL INSTITUTE OF TECHNOLOGY. 

PRIOR TO COMING TO THE DIVISION OF RESEARCH IN May 1967, 
Mr. CROTEAU WORKED FOR THE BUREAU OF MAINTENANCE. 

Mr. CROTEAU RECEIVED THE ENGINEER-IN-IRAINING CERTIFICATE 


FROM THE STATE OF PENNSYLVANIA.’ 


Gack R Crbaw 
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UO Neale, OeME Oo ERS a UR. 


Mr. DEMPSTER FIRST JOINED THE DIVISION 


tn Aucust, 1964 IN A TEMPORARY ADMINIS-— 


TRATIVE TITLE} IN JANUARY, 1967 HE WAS 
APPOINTED AN ASSISTANT ENGINEER AND IS SERVING AS THE ADMINIS-— 
TRATIVE ASSISTANT TO THE DIRECTOR OF RESEARCH, TRANSPORTATION. 

Mr. DEMPSTER IS A RETIRED Navy LIEUTENANT COMMANDER 
HAVING SERVED IN VARIOUS DUTY STATIONS BETWEEN JANUARY 1937, 
WHEN HE FIRST ENLISTED, TO JUNE 1964 WHEN HE RETIRED. 

Mr. DEMPSTER COMPLETED FIVE TERMS OF STUDY AT MIAMI 
UNIVERSITY, OXFORD, OHIO AND HOUWEEKS ATOTHE NAVY GENERAL LINE 


BGHOOL., MONTEREY, CABITORNIA, AS WELL AS OTHER SHORTER COURSES. 


ROGER FERVAL 


AFTER HIS ENGINEERING STUDIES AT LAUSANNE, 


HIS CAREER STARTED IN THE FRENCH STEEL IN- 


DUSTRY, WHICH SENT HIM TO THIS COUNTRY IN 
1927. AT THE END OF Two YEARS IN NEw YORK AS THE DELEGATE OF 
THE DE WENDEL MILLS, HE SWITCHED TO AMERICAN BUSINESS. 

JOHNS-MANVILLE MOVED HIM BACK TO PARIS AS REPRESENTATIVE 
AND SALES ENGINEER TO TRAVEL IN ERUOPE, INVOLVING HIM IN MANY 
TECHNOLOGIES. HIS COUNTRY'S DISASTER AND THE OCCUPATION OF 
PARIS EARLY IN THE SECOND WORLD WAR FORCED HIM SOUTHWARD INTO 
THE SO-CALLED FREE ZONE. THERE HE TAUGHT ENGLISH UNTIL FINALLY 
SECURING THE EXIT VISA — JUST BEFORE THE ALLIED LANDINGS IN 
NoRTH AFRICA AND HITLER'S TAKE-OVER OF SOUTHERN FRANCE. IN 
HOSPITABLE PORTUGAL HE WORKED AS CONSULTING ENGINEER ON 
ARCHITECTURAL ACOUSTICS, INCLUDING RESEARCH, 

THE WAR'S END BROUGHT HIM BACK TO NEW YORK AND HIS OLD 
COMPANY, FROM WHICH HE RESIGNED IN 1957. HE HAD BECOME AN 
AMERICAN CITIZEN IN 1952. SEVERAL EXPLORATORY JOBS LED TO THE 
MANAGING EDITORSHIP OF THE TECHNICAL MAGAZINE IAMI (IRON AGE 
METALWORKING INTERNATIONAL, IN FOUR LANGUAGES) AND, IN THE 
SPRING OF 1966, To THE BUREAU OF PUBLIC INFORMATION OF THE 
New JERSEY DEPARTMENT OF TRANSPORTATION. 

HE HAS BEEN TECHNICAL EDITOR OF THE DIVISION OF RESEARCH 


AND EVALUATION SINCE THE FALL OF 1966, WITH THE RANK OF ASSISTANT 


ENGINEER. 
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MUN|IREDDY V. JAGANNATH 


Mr. JAGANNATH JOINED THE DIVISION IN 


May 1967 as AN ASSISTANT HIGHWAY ENGINEER 


WITHIN THE BUREAU OF SAFETY AND TRAFFIC. 
Mr. JAGANNATH RECEIVED HIS BACHELOR'S DEGREE IN Civil 
ENGINEERING FROM THE UNIVERSITY OF MYSORE IN INDIA IN 1956. HE 
WAS THEN EMPLOYED IN INDIA AS A Civit ENGINEER IN A SUPERVISORY 

CATEGORY ON SUCH PROJECTS AS BUILDINGS AND ROADS UNTIL AUGUST 

1966. From SeptemBer 14, 1966 untit May 5, 1967 HE WAS ENROLLED 
AS A GRADUATE STUDENT AT WEST VIRGINIA UNIVERSITY. HE COMPLETED 
THE FOLLOWING COURSES: HIGHWAY PLANNING I, TRAFFIC ENGINEERING 


I; 


URBAN-GEOGRAPHY, TRAFFIC OPERATIONS Il, AND GEOMETRIC DESIGN. 


Mr. JAGANNATH'S SECOND SIGNATURE IS DONE IN KANNADA OR CANARESE, 
THE REGIONAL LANGUAGE OF HIS NATIVE STATE OF MYSORE, IN SOUTH 


CENTRAL INDIA. 
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ARTHUR C. JOHNSON 


Mr. JOHNSON JOINED THE New JERSEY DE~- 


PARTMENT OF TRANSPORTATION AS A PRINCIPAL 


ENGINEER, RESEARCH, IN THE BUREAU OF 


ELECTRONICS AND SCIENTIFIC Atos IN ApRit 1967. 


PrRioR TO THAT TIME, HE WAS EMPLOYED AS A SUPERVISER IN THE 
ELectric DEPARTMENT, CENTRAL MAINTENANCE Dive, UNITED STEEL 
CorP., FAIRLESS WORKS. HE BEGAN HIS PROFESSIONAL CAREER THERE 


tn JUNE 1965 AS A MANAGEMENT TRAINEE. 


Mr. JOHNSON RECEIVED A BACHELOR OF SCIENCE DEGREE IN ELECTRICAL 
ENGINEERING FROM THE UNIVERSITY OF New HAMPSHIRE IN JUNE 1965. 

HE OBTAINED AN ASSOCIATE BACHELOR OF SCIENCE DEGREE IN 
ELECTRONICS ENGINEERING FROM WENTWORTH INSTITUTE OF TECHNOLOGY 

IN JUNE 1959. HE 1S PRESENTLY DOING GRADUATE WORK IN ENGINEERING 
SCIENCE AT THE PENNSYLVANIA STATE UNIVERSITY, KING OF PRUSSIA 


GRADUATE CENTER. 


Mr. JOHNSON 1S A MEMBER OF THE ASSOCIATION OF IRON AND STEEL 
ENGINEERS AND Pt Mu DELTA FRATERNITY, AND HOLDS A THIRD CLASS 
RADIO TELEPHONE LICENSE. HE HAS BEEN A MEMBER OF THE INSTITUTE 
oF RavDIO ENGINEERS, AND WAS AN ACTIVE MEMBER OF THE INSTITUTE 


oF ELECTRONICS AND ELECTRICAL ENGINEERS FOR SEVEN YEARS FROM 


1959 ah 1965. 
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MARY _T. KONDASH 


Miss KONDASH JOINED THE STAFF OF THE 


DtvIS!ON OF RESEARCH AND EVALUATION OF 


tHE New JERSEY DEPARTMENT OF TRANSPORTA— 
TION IN JUNE, 19607, AS AN ASSISTANT ENGINEER FOR THE BUREAU OF 


ELECTRONICS AND SCIENTIFIC Altos. 


SINCE SHE IS A 1967 COLLEGE GRADUATE, H'R PROFESSIONAL CONTRIBU~- 
TIONS AT THIS TIME ARE LIMITED. HOWEVER, SHE HAS WORKED ON 
PAVEMENT HEATING FOR HER BUREAU AND IS PRESENTLY LEARNING 


COMPUTER PROGRAMMING. 


Miss KoNDASH 1S A GRADUATE OF RUTGERS ~ COLLEGE OF SOUTH 
JERSEY WITH A B.A. DEGREE IN MATHEMATICS AND IS A MEMBER OF 
P1 Mu EPSILON, A NATIONAL HONORARY MATHEMATICS SOCIETY. 
PRESENTLY, SHE IS ATTENDING DREXEL INSTITUTE OF TECHNOLOGY 


WORKING TOWARD A M.S. DEGREE IN MATHEMATICS. 
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JERRY KRAFT 


Mr. KRAFT JOINED THE DIvISION IN 


FEBRUARY 1965 AS AN ASSISTANT ENGINEER} 


tn Aucust 1967 HE WAS PROMOTED TO A 
PRINCIPAL ENGINEER WITHIN THE BUREAU OF SAFETY AND TRAFFIC. 

Me. KRAFT WAS BORN IN ISRAEL AND THERE GRADUATED FROM 
HIGH SCHOOL. HE SERVED IN THE ISRAELI AIR FORCE FOR TWO YEARS 
AND THEN CAME TO THE UNITED STATES IN 1960 AND ENTERED CITY 
CoLLEGE IN NEw York 1N 1960. IN 1965 HE GRADUATED WITH A B.S. 
DEGREE IN MATHEMATICS. 

In Aucust 1966 Mr. KRAFT OBTAINED A LEAVE OF ABSENCE FROM 


THE DIVISION AND ENTERED WEST VIRGINIA UNIVERSITY AS A GRADUATE 


|} Research ASSISTANT. AFTER RECEIVING AN Meo te DEGREE IN 


TRANSPORTATION ENGINEERING, MR. KRAFT RETURNED TO THE DivIiSION. 


i ff 
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Me. KRAFT!'S SECOND SIGNATURE IS DONE IN HIS NATIVE HEBREW. 
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PRAFULL C. PATEL 


Mr. PATEL RECEIVED HIS BACHELOR DEGREE IN 


FLECTRICAL ENGINEERING FROM L. D. COLLEGE 


of ENGINEERING OF GUJARAT UNIVERSITY, 
AHMEDABAD, INDIA IN 1965. AFTER GRADUATION HE WORKED AS ASSISTANT 
ENGINEER FOR PuBLic WorRKS DEPARTMENT OF GUJARAT STATE INDIA; 

Sea UL Y 1966. THE DUTY ON THE JOB WAS TO SUPERVISE AND MAIN~ 


TAIN GOVERNMENT ELECTRICAL INSTALLATION. 


Mr. PATEL HAS TAKEN COURSES IN ELECTRICAL ENGINEERING AT 
STEVENS INSTITUTE OF TECHNOLOGY, HOBOKEN, N.J. AND NEWARK 
CoLLEGE OF ENGINEERING, NEWARK, N.J.w, WHICH WILL LEAD HIM TO 


A MasTerR's DEGREE IN ELECTRICAL ENGINEERING. 


HE JOINED THE STAFF OF THE DIvISION OF RESEARCH AND EVALUATION 
In JUNE 1967 AS AN ASSISTANT ENGINEER IN THE BUREAU OF ELECTRONICS 


AND SCIENTIFIC AOS. 


2. 
a. 2. [2 


Mr. PATEL'S SECOND SIGNATURE 1S DONE IN GUJARATI, THE REGIONAL 


LANGUAGE OF HIS NATIVE STATE OF GUJARAT, IN NORTH-WEST INDIA. 
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RICHARD RAHMAN 


Mr. RAHMAN JOINED THE DEPARTMENT OF TRANS— 


PORTATION IN MARCH 1967. 

PREVIOUSLY, HE WORKED AS A PLASTICS SPECIALIST WITH THE BOEING— 
VERTOL COMPANY; AS MARKET DEVELOPMENT/SALES ENGINEER FOR THE CELANESE 
PLASTICS COMPANY$ IN MARKETING AND SALES FOR THE HERCULES PowDER COMPANY 
AND AS ASSISTANT TRAFFIC ENGINEER FOR THE DELAWARE STATE HIGHWAY 
DEPARTMENT. 

Mr. RAHMAN RECEIVEO HIS B.S.M.E. FROM THE PENNSYLVANIA MILITARY 
CoLtLeGe IN 1960. HE 1S CURRENTLY WORKING TOWARDS HIS M.B.A. 
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FRANK WINTERS 


Mr. WINTERS JOINED THE DIVISION OF 


RESEARCH AND EVALUATION IN NOVEMBER 


1966 as AN ASSISTANT ENGINEER IN THE 


BUREAU OF ELECTRONICS AND SCIENTIFIC AIDS. 


Mr. WINTERS 1S PRESENTLY INVOLVED IN THE DESIGN OF EXPERIMENTAL 


HEATED PAVEMENT SYSTEMS FOR INSTALLATION IN HIGHWAY SYTEMS. 


Mr. WINTERS GRADUATED FROM VILLANOVA UNIVERSITY IN JUNE 1965 
witH AB. S. IN PHysics, HE ATTENDED OREGON STATE UNIVERSITY 
DURING THE 1965-1966 SCHOOL YEAR PARTICIPATING IN GRADUATE 
STUDIES IN PHYSICS, AND 1S CURRENTLY PURSUING A MASTER'S 
DEGREE IN RADIATION SCHTENCE THROUGH GRADUATE STUDIES AT 


RUTGERS-THE STATE UNIVERSITY ON A PART-TIME BASIS. 


Banks lhirltld 
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FACILITIES 


EAST STATE STREET 


DURING MOST OF THE FISCAL YEAR THE 
OFFICE OF THE DIRECTOR OF THE DIVISION 
AND THE SUPERVISING ENGINEERS OF THE 
THREE BUREAUS WAS LOCATED AT 12 FAR- 
RELL AVENUE IN THE VICINITY OF THE MAIN 
HIGHWAY BUILDING. ITS AREA OF MORE 
THAN 5000 SQUARE FEET PROVIDED OFFICE, 
LIBRARY AND CONFERENCE FACILITIES. 


ON MAY 22, 1967 THE DIVISION’S HEAD- 
QUARTERS MOVED TO THE ARNOLD CONSTA- 
BLE BUILDING AT 209 EAST STATE STREET. 
THIS NEW TEMPORARY LOCATION ACCOM- 
MODATES THE SAME FUNCTIONS IN A TOTAL 
SPACE OF 4400 SQUARE FEET. 


~INMAN AVENUE, RAHWAY 


A SMALL COMBINED OFFICE AND LABORA- 
TORY BUILDING (SOME 1400 SQUARE FEET) 
LOCATED IN RAHWAY, PROVIDES FACILITIES 
FOR THE ENGINEERS WHO ARE PRIMARILY 
ENGAGED IN TRAFFIC STUDIES IN NORTHERN 
NEW JERSEY. IT ALSO SERVES OTHER RE- 
SEARCH PROJECTS WHICH CAN BE MORE 
SUITABLY UNDERTAKEN AT THIS LOCATION. 


MERCER COUNTY AIRPORT 


THE SMALL AREA (900 SQUARE FEET) PREVI- 
OUSLY ACQUIRED IN A BUILDING AT MERCER 
COUNTY AIRPORT, TO SERVE AS AN ENVI- 
RONMENTAL “FOG CHAMBER” FOR TESTING 
AND DEMONSTRATIONS OF THE “FOG 
BROOM,” WAS EXPANDED ON OCTOBER 1, 
1966 TO OVER 2000 SQUARE FEET, GIVING 
THE BUREAU OF ELECTRONICS AND SCIENTIFIC 


AIDS ADDITIONAL LABORATORY, OFFICE AND 


STORAGE FACILITIES. 


FERNWOOD 


THE BUREAU OF STRUCTURES AND MATERI- 
ALS USES A 700 SQUARE FEET SHACK IN THE 
MAINTENANCE COMPLEX AS WORKSHOP 
AND STORAGE ROOM FOR ITS FIELD CREWS. 


THE FUTURE 


DURING THE FISCAL YEAR, PRELIMINARY 
STUDIES WERE UNDERTAKEN TO DEFINE THE 
ELEMENTS OF AN EXPANDED, MODERN CEN- 
TER OF RESEARCH AND TESTING, AND PAVE 
THE WAY FOR MORE DETAILED PLANNING. 
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LIBRARY 


ALTHOUGH OUR BIBLIOGRAPHICAL COLLEC- 
TION IS STILL LIMITED, IT HAS ALREADY 
PROVED ITS USEFULNESS IN OUR MANY 
SEARCHES. 


AT THIS STAGE OF OUR EXPANSION THE 
INVENTORY OF THE LIBRARY OF THIS DIVI- 
SION HAS REACHED A COUNT OF SOME 150 
BOOKS AND 2000 BROCHURES AND MAGA- 
ZINES. 


DURING THE PAST FISCAL YEAR A MONTH- 
LY AVERAGE OF ONE BOOK AND ELEVEN 
PUBLICATIONS OF THE HIGHWAY RESEARCH 
BOARD WERE ADDED TO OUR SHELVES. THE 
30 PERIODICALS TO WHICH WE SUBSCRIBE 
ARRIVED AT THE RATE OF 9 PER MONTH. 


WHILE THE RESEARCH LIBRARY IS A SPE- 
CIALIZED OVERFLOW OF THE DEPARTMENT'S 
GENERAL LIBRARY, SOME OF THE BOOKS 
MADE AVAILABLE BY THE LATTER WERE AC- 
QUIRED AT THIS DIVISION’S REQUEST. RECIP- 
ROCALLY THE DIVISION’S BOOKS ARE AVAIL- 
ABLE THROUGHOUT THE DEPARTMENT AND 
MONTHLY LISTS OF ACQUISITIONS ARE CIRCU- 
LARIZED AMONG THE OTHER DIVISIONS. 
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REPORTS OF THE THREE BUREAUS: 


STRUCTURES AND MATERIALS 
SAFETY AND TRAFFIC 
ELECTRONICS & SCIENTIFIC AIDS 
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BUREAU OF STRUCTURES AND MATERIALS 


FUNCTIONS 


THE MISSION OF THE BUREAU OF STRUC- 
TURES AND MATERIALS IS TO PERFORM SCIEN- 
TIFIC RESEARCH AND EVALUATION PERTAIN- 
ING ESSENTIALLY TO HIGHWAY STRUCTURES 
AND HIGHWAY MATERIALS, AS WELL AS 
METHODS OF CONSTRUCTION AND MAINTE- 
NANCE. 


ITS PRINCIPAL GOAL IS TO IMPROVE HIGH- 
WAY CONSTRUCTION, MATERIALS, AND 
PRACTICES IN ORDER TO PROVIDE BETTER 
HIGHWAYS AND REDUCE THE NUMBERS OF 
FATALITIES, INJURIES AND ACCIDENTS; ALSO 
KEEPING CONVENIENCE AND COMFORT IN 
MIND, AS WELL AS THE OVERALL ECONOMIC 
PICTURE. ITS FUNCTIONS ALSO INCLUDE THE 
EVALUATION OF PAVEMENTS AND STRUC- 
TURES TO INVESTIGATE SUBSTANDARD PER- 
FORMANCE AND TO RECOMMEND ADEQUATE 
REHABILITATION. 


THE BUREAU MAINTAINS LIAISON WITH 
THE HIGHWAY RESEARCH BOARD, THE AMER- 
ICAN SOCIETY FOR TESTING AND MATERIALS, 
THE BUREAU OF PUBLIC ROADS, RESEARCH 
FOUNDATIONS, UNIVERSITIES AND INDUSTRY, 
ON MATTERS PERTAINING TO ITS MISSION 
AND FUNCTIONS. 


ACCOMPLISHMENTS 


SKID RESISTANCE 


PERFORMANCE STARTED ON A CONTRACT 
MADE BEFORE THE START OF THE YEAR WITH 
STEVENS INSTITUTE OF TECHNOLOGY TO DE- 
VELOP AN APPROPRIATE FIELD SKID-TESTING 
DEVICE AND TO MEASURE THE SKID RESIST- 
ANCE OF VARIOUS PAVEMENT TYPES AT A 
LARGE NUMBER OF SELECTED LOCATIONS. 
THIS STUDY SHOULD INCREASE OUR KNOWL- 
EDGE OF PAVEMENT SURFACE CHARACTERIS- 
TICS AND MAY LEAD TO A CONTINUING 
PROGRAM OF EVALUATION OF THE SKID 
PROPERTIES OF SPECIFIC LOCATIONS AND TO 
THEIR IMPROVEMENT WHERE NECESSARY. 
THIS TRAILER IS CURRENTLY IN THE PROCESS 
OF BEING PROOF-TESTED. 


STATISTICAL CORRELATION AND 
VARIANCE ANALYSIS 


THIS STUDY ANALYZES STATISTICALLY: (A) 
THE VARIANCE IN TESTS OF STRUCTURAL CON- 
CRETE CYLINDERS; (B) THE CORRELATION BE- 
TWEEN MIXTURE TESTS AND PAVEMENT TESTS 
FOR BITUMINOUS PAVEMENTS; AND (C) THE 
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VARIANCE IN SAMPLING, TESTING, AND 
MATERIALS OR OPERATIONS FOR BITUMI- 
NOUS PAVEMENTS. THE INFORMATION THUS 
OBTAINED WILL BE USED TO ESTABLISH THE 
VALIDITY OF TESTING RESULTS AND TO CON- 
TRIBUTE TO THE ESTABLISHMENT OF A DE- 
PARMENTAL QUALITY CONTROL PROGRAM 
WITH A STATISTICAL FOUNDATION. A PAPER 
ON THIS SUBJECT WAS PRESENTED AT THE 
1967 ANNUAL MEETING OF THE HIGHWAY 
RESEARCH BOARD. THE FULL REPORT IS 
NEARING COMPLETION. 


PREFORMED ELASTOMERIC JOINT SEALERS 


THE CHARACTERISTICS AND PERFORMANCE 
OF PREFORMED ELASTOMERIC MATERIALS, 
CURRENTLY ACCEPTED FOR USE ON BRIDGES, 
IS INVESTIGATED. THE IMPROPER SEALING 
OF BRIDGE AND HIGHWAY JOINTS MAY 
CAUSE CONSIDERABLE DAMAGE NECESSITAT- 
ING COSTLY REPAIRS. THE SUBJECT SEALER 
IS A RELATIVELY NEW APPLICATION WITH 
CONSIDERABLE POSSIBILITIES FOR WHICH, 
HOWEVER, MATERIAL AND DESIGN LIMITA- 
TIONS HAVE NOT BEEN ADEQUATELY ESTAB- 
LISHED. A PAPER ABOUT IT WAS PRESENTED 
AT THE 1967 ANNUAL MEETING OF THE HIGH- 
’ WAY RESEARCH BOARD, AND A COMPLETE 
REPORT WITH RECOMMENDATIONS WAS 
ISSUED. 


ANTI-SCALING AGENTS 


THREE SUCH PRODUCTS WERE UTILIZED ON 
CONCRETE SURFACES IN THE CONSTRUCTION 
OF AN EXPERIMENTAL BRIDGE DECK WHICH 
IS CURRENTLY UNDER EVALUATION. AN IN- 
TERIM REPORT ON THE PROJECT IS BEING PRE- 
PARED. THE SCALING OF CONCRETE SUR- 
FACES—A SERIOUS PROBLEM IN MANY STATES 
INCLUDING NEW JERSEY—IS USUALLY FOL- 
LOWED BY MORE SERIOUS DETERIORATION. 
THE USE OF DE-ICING AGENTS AGGRAVATES 
THIS PHENOMENON. A DURABLE LOW COST 
PROTECTIVE MATERIAL WILL INCREASE THE 
SERVICE LIVES OF STRUCTURES. 
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BRIDGE CONSTRUCTION OF 
UNPAINTED ASTM A-242 STEEL 


- THIS IS AN APPRAISAL OF THE PERFORM- 
ANCE OF UNPAINTED STEEL BRIDGE CON- 
STRUCTION TO DETERMINE ITS POTENTIAL OF 
MINIMIZING MAINTENANCE REQUIREMENTS 
WITHOUT SEVERE DEPRECIATION OF APPEAR- 
ANCE. MAINTENANCE OF STRUCTURES AND 
TRAFFIC INCONVENIENCES WILL BE MiINI- 
MIZED IF THIS MATERIAL CAN BE SATISFAC- 
TORILY USED. A PAPER WAS PRESENTED AT 
THE 1967 ANNUAL MEETING OF THE HIGH- 
WAY RESEARCH BOARD; A REPORT CON- 
CERNED WITH THE GENERAL SUBJECT AND 
WITH THE MONITORING OF AN EXPERIMEN- 
TAL BRIDGE NOW UNDER CONSTRUCTION IS 
IN THE PROCESS OF BEING PREPARED. 


RUMBLE STRIPS 


A MATERIALS AND APPLICATION STUDY OF 
VARIOUS METHODS TO INTRODUCE AN AUDI- 
BLE AND VIBRATORY EFFECT INTO A PAVE- 
MENT TO WARN MOTORISTS APPROACHING 
A POTENTIALLY HAZARDOUS SITUATION, 
SUCH AS A TRAFFIC CIRCLE, TRAFFIC SIGNAL, 
ETC. OBTAINED FAVORABLE COMMENTS 
FROM NEW JERSEY STATE POLICE REGARDING 
THE STRIPS INSTALLED AT THE RED LION CIRCLE 
(ROUTE U.S. 206 AT ROUTE 70) SHOWN IN 
FRONT PICTURE. 


STUDDED TIRES 


AN ASSESSMENT OF THE RELATIVE EFFECTS 
ON PAVEMENTS THAT CAN BE ANTICIPATED 
BY THE USE OF STUDDED TIRES. A PAPER 
WAS PRESENTED AT THE ANNUAL MEETING 
OF THE HIGHWAY RESEARCH BOARD. A RE- 
PORT WITH APPROPRIATE RECOMMENDA- 
TIONS WAS ALSO PREPARED. 


DOLOMITE AGGREGATES 


AN INVESTIGATION OF THE RELATIVE SKID 
RESISTANCE OF BITUMINOUS SURFACES CON- 


TAINING DOLOMITE AS THE COARSE AGGRE- 
GATE. THIS PROJECT WAS INITIATED AT THE 
REQUEST OF THE STATE HIGHWAY ENGINEER. 
THE PRESENT USE OF SAID AGGREGATE IS SUS- 
PECTED OF ULTIMATELY PRODUCING A ROAD 
~ SURFACE WITH LESS SKID RESISTANCE THAN 
THAT PRODUCED WITH OTHER AGGREGATE 
TYPES. THE DETERMINATION OF THE FACTS 
IN THIS MATTER MAY SIGNIFICANTLY AFFECT 
FLEXIBLE PAVEMENT CONSTRUCTION, PAR- 
TICULARLY IN THE SOUTHERN PORTION OF 
NEW JERSEY. THE REPORT ON THIS STUDY 
HAD BEEN COMPLETED AFTER THE END OF 
FISCAL ‘67. 


COLORED PAVEMENTS 


AN EVALUATION OF THE PERFORMANCE OF 
MATERIALS AVAILABLE TO PRODUCE A COL- 
ORED SURFACE. THE USE OF COLORED MA- 
TERIALS ON HIGHWAYS MAY PROVIDE IN- 
CREASED SAFETY BY MORE EFFECTIVE COM- 
MUNICATIONS TO THE TRAVELING PUBLIC. 
THE DEVELOPMENT OF SUITABLE MATERIALS 
FOR THIS USE IS PRESENTLY IN A PRELIMINARY 
STAGE. AN EXPERIMENTAL INSTALLATION OF 
A PARTICULAR TYPE OF MATERIAL WAS MADE 
AND IS UNDER SURVEILLANCE. SEE FRONT 
PICTURE. 


EXPERIMENTAL PAVEMENT 


THE RELATIVE PERFORMANCE OF THE VARI- 
OUS TYPES OF BASE COURSE MATERIALS 
COMMONLY USED IN NEW JERSEY IS BEING 
APPRAISED IN THE EXPERIMENTAL SECTIONS 
CONSTRUCTED ON ROUTE I-80, SECTION 5V 
AND ROUTE I-95, SECTION IR. ITS RESULTS 
SHOULD IMPROVE THE FUTURE DESIGNING OF 
FLEXIBLE PAVEMENTS IN NEW JERSEY. THE 
BENKELMAN BEAM USED ON THIS PROJECT IS 
SHOWN ON ONE OF THE FRONT PICTURES, 
MADE ON ANOTHER JOB. 


PAVEMENT RIDING QUALITY 


TO EVALUATE AND IMPROVE UPON THE 
RIDING QUALITIES OF PORTLAND CEMENT 


AND BITUMINOUS CONCRETE PAVEMENT 
TYPES, INCLUDING BRIDGE DECKS, IS THE SUB- 
JECT OF THIS STUDY. PREVIOUS RESEARCH BY 
OTHERS INDICATES THAT SUCH IMPROVE- 
MENTS SHOULD INCREASE THE USEFUL LIFE OF 
PAVEMENTS. A DETAILED WORK PLAN WAS 
SUBMITTED TO THE BUREAU OF PUBLIC ROADS 
FOR APPROVAL. A ROUGHOMETER (A DEVICE 
USED TO MEASURE RIDING QUALITY) WAS 
PURCHASED AND DELIVERED EARLY IN FISCAL 
YEAR ‘68; IT IS SHOWN IN ONE OF THE FRONT 
PICTURES. 


COMPOSITE PAVEMENT 


THE PERFORMANCE OF COMPOSITE PAVE- 
MENTS SUBJECTED TO A LARGE VOLUME OF 
HEAVY TRUCK TRAFFIC IS EXAMINED WITH 
PARTICULAR REGARD TO SURFACE CONTINU- 
ITY. THIS IS A SERIAL PROJECT AND REPORTS 
ARE MADE ANNUALLY. THIS TYPE OF PAVE- 
MENT CONSTRUCTIONS HAS CONSIDERABLE 
POTENTIAL TO SELECTIVELY IMPROVE PAVE- 
MENT PERFORMANCE. 


PORTLAND CEMENT CONCRETE 
PAVEMENT DESIGN 


A COMPREHENSIVE EVALUATION OF THE 
CURRENT STANDARD PORTLAND CONCRETE 
PAVEMENT DESIGN USED IN NEW JERSEY WAS 
CCNTINUED. THIS WORK, IN CONJUNCTION 
WITH A THOROUGH STUDY OF CURRENT DE- 
SIGN PRACTICES, COULD LEAD TO AN IM- 
PROVED PAVEMENT DESIGN FOR NEW JERSEY. 
DESIGNS WARRANTING EXPERIMENTAL CON- 
SIDERATION WERE SUBMITTED. 


ROUTE 3 BRIDGE 


THIS BRIDGE HAS HOLLOW FOUNDATIONS 
OVER A DEEP UNSTABLE MEDIUM. MOVE- 
MENTS OF CONSIDERABLE MAGNITUDE HAD 
BEEN OBSERVED AND OUR SERVICES WERE 
REQUESTED BY ANOTHER BUREAU. IMMEDI- 
ATE CORRECTIVE MEASURES WERE RECOM- 
MENDED AND ACCOMPLISHED. A CONTINU- 
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ING SURVEILLANCE OF THIS STRUCTURE WILL 
BE NECESSARY TO ENSURE PUBLIC SAFETY. 


LATERAL PRESSURES ON STEEL FRICTION PILES 


STEEL FRICTION PILES DRIVEN THROUGH A 
DEEP CLAY MEDIUM AND FOUNDED IN A LAY- 
ER OF SAND WERE INVESTIGATED. THE DESIGN 
INFORMATION TO BE DERIVED FROM THEIR 
DETECTED PERFORMANCE SHOULD PROVE 
USEFUL IN FUTURE FOUNDATION DESIGNS. 
THIS PROJECT IS BEING ADMINISTERED BY THE 
DIVISION OF DESIGN AND WILL BE A PART OF 
THE CONSTRUCTION AND DESIGN CONTRACT. 


CONCRETE PAVEMENT DAMAGE 


A STUDY OF PAVEMENT DAMAGE ATITRIB- 
UTED TO THERMAL EFFECTS AND THE PRES- 
ENCE OF INCOMPRESSIBLE MATERIALS IN 
PAVEMENT JOINTS, COMMONLY REFERRED TO 
AS A “BLOW-UP”. IT RESULTS IN VEHICULAR 
DELAYS, INCREASED MAINTENANCE COSTS, 
AND IMPAIRED PAVEMENT RIDING QUALITY. 


BRIDGE METALLIC GRID DECKS 


AN EVALUATION OF THE SAFETY CHARAC- 
TERISTICS, EMPHASIZING SKID-RESISTANCE, 
OF THE VARIOUS TYPES OF BRIDGE METALLIC 
GRID DECKS IN PLACE IN NEW JERSEY. DATA 
WERE COLLECTED AND A REPORT IS BEING 
PREPARED. 


INLET GRATINGS AND MANHOLE COVERS 


THIS REVIEW OF THE CURRENT DEPARTMEN- 
TAL PRACTICE OF SPECIFYING CAST INLET 
GRATINGS AND MANHOLE COVERS WAS 
INITIATED AT THE REQUEST OF THE STATE 
HIGHWAY ENGINEER. DECREASED INITIAL 
AND MAINTENANCE COSTS, AND GREATER 
EFFICIENCY IN THE HANDLING OF SURFACE 
DRAINAGE MAY BE ACHIEVED BY THE USE OF 
OTHER CURRENTLY AVAILABLE FORMS OF IN- 
LET GRATINGS AND MANHOLE COVERS. PRO- 
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TOTYPE STEEL GRATINGS AND FRAMES HAVE 
BEEN RECEIVED FOR EVALUATION PURPOSES. 


BRIDGE SETTLEMENT EVALUATIONS 


AN EVALUATION OF THE SETTLEMENT OF 
THE ROUTE 71 BRIDGE OVER DEAL LAKE WAS 
INITIATED AND CONTINUED THROUGH AN 
INTRA-DEPARTMENTAL REQUEST. THE MONI- 
TORING OF THE STRUCTURAL MOVEMENTS 
ON THE SOUTH MARGINAL ROAD STRUCTURE 
OVER PARKWAY AVENUE (LINCOLN TUNNEL 
APPROACH COMPLEX) ALSO _ STARTED 
THROUGH AN _ INTRA-DEPARTMENTAL  RE- 
QUEST. 


PAVEMENT RECOMMENDATIONS 


IN COLLABORATION WITH THE SOILS BU- 
REAU, PAVEMENT DESIGNS WERE RECOM- 
MENDED FOR 28 DESIGN PROJECTS. THE 
PAVEMENT DESIGNS WERE NOT ONLY ON 
MAIN-LINE ROADWAYS, BUT INCLUDED THE 
RAMPS, U-TURN FACILITIES, AND INCIDENTAL 
CONNECTING ROADS AS WELL. IN ADDITION, 
THIS WORK FREQUENTLY INVOLVED THE 
DEVELOPMENT OF SUITABLE MEANS FOR THE 
REHABILITATION OF DETERIORATED PAVE- 
MENTS. 


BUREAU OF SAFETY AND TRAFFIC 


FUNCTIONS 


THE MISSION OF THE BUREAU OF SAFETY 
AND TRAFFIC IS TO PERFORM SCIENTIFIC RE- 
SEARCH AND EVALUATION PERTAINING ES- 
SENTIALLY TO TRAFFIC SAFETY, AS WELL AS 
TRANSPORTATION OF PEOPLE AND COM- 
MODITIES, AND SYSTEMS AND TECHNIQUES 
PERTAINING TO DESIGN AND OPERATION OF 
STATE HIGHWAYS. 


ITS PRINCIPAL GOAL IS TO REDUCE THE 
NUMBER OF FATALITIES, INJURIES AND ACCI- 
DENTS OCCURRING ON THE NEW JERSEY 
STATE HIGHWAYS, THEREBY MAKING OUR 
HIGHWAYS THE SAFEST, MOST CONVENIENT 
AND EFFICIENT SYSTEM OF HIGHWAYS POS- 
SIBLE; ALSO KEEPING CONVENIENCE AND 
COMFORT IN MIND, AS WELL AS THE OVERALL 
ECONOMIC PICTURE. ITS FUNCTIONS ALSO IN- 
CLUDE THE CULTURAL AND ECONOMIC IM- 
PACT ON THE PUBLIC OF PLANNING, AC- 
QUIRING AND OPERATING TRANSPORT SYS- 
TEMS. 


THE BUREAU MAINTAINS LIAISON WITH THE 
HIGHWAY RESEARCH BOARD, THE INSTITUTE 
OF TRAFFIC ENGINEERS, THE NATIONAL SAFE- 
TY COUNCIL, THE BUREAU OF PUBLIC ROADS, 
RESEARCH FOUNDATIONS, UNIVERSITIES, AND 
INDUSTRY, ON MATTERS PERTAINING TO ITS 
MISSION AND FUNCTIONS. 


ACCOMPLISHMENTS 


MILEPOST SYSTEM 


THE PURPOSE OF THIS PROJECT WAS TO 
DEVELOP THE MILEPOST SYSTEM MOST APPLI- 
CABLE TO NEW JERSEY STATE HIGHWAYS, 
AND TO PREPARE A PLAN FOR IMPLEMENTING 
IT. MILEPOSTING PROVIDES AN ACCURATE 
METHOD OF LOCATING HIGH-ACCIDENT LO- 
CATIONS AND CAN BE EFFECTIVELY USED AS 
A BASE REFERENCE SYSTEM FOR SUFFICIENCY 
RATING PROCEDURES. A REPORT CONCERN- 
ING THE MILEPOST SYSTEM, PREPARED BY 
THIS BUREAU, WAS PUBLISHED IN TRAFFIC 
ENGINEERING MAGAZINE. ALSO, AN ACCI- 
DENT ANALYSIS SYSTEM HAS BEEN DEVEL- 
OPED TO SUPPLEMENT THE MILEPOST SYSTEM. 
THE MILEPOSTS HAVE BEEN INSTALLED ON ALL 
OF THE NEW JERSEY STATE HIGHWAY SYS- 
TEM. SEE FRONT PICTURE. 


TRUCK EQUIVALENT 


THE PASSENGER CAR EQUIVALENT OF A 
TRUCK — FOR VARIOUS CONDITIONS OF 
GRADE, VOLUME DENSITY, CURVATURE, AC- 
CELERATION AND DECELERATION — IS BEING | 
DETERMINED ON A CONTINUING BASIS. A 
REPORT ANALYZING THE TRUCK EQUIVA- 
LENCY OF A CAR FOR LEVEL TERRAIN AT A 
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SIGNALIZED LOCATION HAS ALREADY BEEN 
COMPLETED; IT WAS PRESENTED AT THE AN- 
NUAL MEETING OF THE HIGHWAY RESEARCH 
BOARD IN WASHINGTON. FURTHER STUDIES 
DEALING WITH OTHER CONDITIONS ARE STILL 
UNDERWAY. THE RESULTS WILL AID IN DESIGN 
POLICIES AND CAPACITY DETERMINATIONS. 


THIRTIETH PEAK HOUR TREND 


TO FURNISH THE DESIGNER WITH THE DATA 
NEEDED FOR IMPROVING THE DESIGN OF OUR 
HIGHWAY SYSTEM, A STUDY WAS MADE OF 
THE RELATIONSHIP OF THE DESIGN-HOUR FAC- 
TORS TO THE ANNUAL AVERAGE DAILY TRAF- 
FIC. TWO INVESTIGATIONS WERE COMPLETED: 
THE FIRST ONE UPDATED PREVIOUS FINDINGS 
OF ANOTHER NEW JERSEY STUDY; THE SEC- 
OND ONE STUDIED THE METHODOLOGY USED 
IN NEW JERSEY BUT APPLIED TO OTHER HIGH- 
WAYS IN ANOTHER STATE. THE REPORT ON 
THE SECOND ONE WAS PRESENTED AT THE 
ANNUAL MEETING OF THE HIGHWAY RE- 
SEARCH BOARD IN WASHINGTON. 


ACCIDENT-DESIGN RELATIONSHIP 


ACCIDENT AND INJURY RATES ARE RELATED 
TO HOURLY TRAFFIC VOLUME VARIATIONS 
FOR BOTH PASSENGER CARS AND TRUCKS. 
THE RESULTS OF THE STUDY OF THIS RELA- 
TIONSHIP WILL FACILITATE THE SOLUTIONS OF 
ACCIDENT PROBLEMS BY EXPLAINING THE 
VARIATIONS IN ACCIDENT RATES AT DIFFER- 
ENT LOCATIONS. THIS SHOULD LEAD TO IM- 
PROVEMENTS IN DESIGN AND BETTER SAFETY 
CONTROL MEASURES. A DEFINITE RELATION- 
SHIP BETWEEN ACCIDENT RATES AND VOLUME 
VARIATIONS WAS DETERMINED IN ONE LO- 
CATION; A PRELIMINARY REPORT ON THESE 
FINDINGS HAS BEEN PUBLISHED IN TRAFFIC 
QUARTERLY MAGAZINE. 


INTERSECTION DESIGN 


A COMPLETE ANALYSIS OF VARIOUS TYPES 
OF INTERSECTION DESIGN IS BEING UNDER- 
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TAKEN ON A CONTINUING BASIS IN SUCH A 
MANNER THAT THESE TYPES AND THEIR DE- 
SIGN ELEMENTS MAY BE COMPARED. THIS 
WILL PROVIDE A CRITICAL REVIEW OF THE 
EFFICIENCY AND SAFETY OF MANY TYPES OF 
INTERSECTION DESIGN AND WILL ALSO RE- 
SULT IN IMPROVED DESIGN POLICIES. THE RE- 
PORT, NOT YET PUBLISHED, IS APPROXIMATE- 
LY 40% COMPLETE. A PRELIMINARY REPORT 
HAS BEEN SUBMITTED TO THE HIGHWAY RE- 
SEARCH BOARD FOR PRESENTATION AT ITS 
ANNUAL MEETING IN JANUARY 1968. 


SUFFICIENCY RATINGS 


THIS STUDY SHOULD PROVIDE A TOOL TO 
AID IN MORE ADEQUATELY SCHEDULING RE- 
CONSTRUCTION PRIORITIES FOR NEW JERSEY 
STATE HIGHWAYS. IT WILL MEASURE THE RELE- 
VANT PARAMETERS IN ACCORDANCE WITH 
THE NEEDS OF THE STATE. THE PURPOSE IS TO 
DEFINE A METHOD FOR DETERMINING RECON- 
STRUCTION PRIORITIES ACCORDING TO PRE- 
SCRIBED STANDARDS, THUS ELIMINATING OR 
MINIMIZING PERSONAL JUDGMENT. LEGISLA- 
TIVE OFFICIALS SHOULD BE APPRISED OF THE 
CURRENT STATUS OF HIGHWAY FACILITIES 
AND FUNDS ALLOCATED ON A FAIR STATE- 
WIDE BASIS. ALLOCATION OF FUNDS AC- 
CORDING TO A STRICT ORDER OF NEED 
WOULD PROTECT THE PUBLIC’S INVESTMENT 
IN THE HIGHWAY SYSTEM. ANNUAL RATINGS 
OF THE HIGHWAY SYSTEM COULD INDICATE 
IF ANNUAL REVENUES FOR HIGHWAY IM- 
PROVEMENTS ARE ADEQUATE. EVALUATING 
THE HIGHWAY SYSTEM ON A SUFFICIENCY 
RATING BASIS WOULD HELP TRAFFIC ENGI- 
NEERS TO IMPROVE SAFETY. THE FIRST PHASE 
OF THE STUDY, A LITERATURE REVIEW OF SUF- 
FICIENCY RATING METHODS CURRENTLY IN 
USE BY OTHER HIGHWAY DEPARTMENTS, HAS 
BEEN COMPLETED; THE FINDINGS WERE SUM- 
MARIZED IN REPORT FORM. PHASE TWO, THE 
DETERMINATION OF FACTORS NOT USED BY 
THE OTHER HIGHWAY DEPARTMENTS BUT PER- 
TINENT TO NEW JERSEY’S HIGHWAYS, IS AT 
PRESENT BEING CONDUCTED. 


ECONOMIC BENEFITS FROM SCENIC 
ENHANCEMENT OF HIGHWAYS 


THE ECONOMIC BENEFITS OF THE SCENIC- 
ENCHANCEMENT OF HIGHWAYS WILL BE 
QUANTIFIED UNDER THIS PROJECT AND THE 
RESULTS COMPARED TO THE ADDITIONAL 
COST. IF FEASIBLE CONCEPTS CAN BE DEVISED, 
ALL AVAILABLE DATA WILL BE EXAMINED IN 
ORDER TO ARRIVE AT A REASONABLE ESTI- 
- MATE OF ECONOMIC BENEFITS; IF SATISFAC- 
TORY ESTIMATES CANNOT BE REACHED FROM 
THE STATISTICAL ANALYSIS OF AVAILABLE 
DATA, THE STUDY WILL SUGGEST METHODS 
FOR SAMPLE SURVEYS WHICH CAN BE EX- 
PECTED TO YIELD MEASUREMENT COEFFI- 
CIENTS. THIS PROJECT IS BEING CONDUCTED 
IN COOPERATION WITH THE BUREAU OF PUB- 
LIC ROADS AND RUTGERS UNIVERSITY. AP- 
PROXIMATELY 75% OF THE REPORT WAS COM- 
PLETED DURING FISCAL YEAR 1967. 


- COLORED PAVEMENTS 


AN EXPERIMENTAL INSTALLATION OF RED 
PAVEMENT WAS MADE IN JUNE 1967 ON 280 
FEET OF A LEFT TURN AREA AT A CENTER 
ISLAND OPENING AT THE JUNCTION OF 
ROUTES 206 AND 68 IN MANSFIELD TOWN- 
SHIP, BURLINGTON COUNTY. COLORED SUR- 
FACING IS BEING TESTED TO HELP THE DRIVER 
TO BETTER DEFINE THE ROADWAYS, RAMPS 
AND ACCELERATION LANES. 

LEFT TURN SPEEDS AS WELL AS ACCEPTED 
AND REJECTED GAPS, BEFORE AND AFTER THE 
INSTALLATION, WERE COMPARED. THE RED 
PAVEMENT SEEMED TO LOWER THE SPEEDS 
BUT DID NOT CHANGE THE ACCEPTED OR RE- 
JECTED GAPS. NOT ENOUGH TIME HAS 
LAPSED TO DETERMINE THE EFFECTS OF THE 
TREATMENT ON THE ACCIDENT RECORD. SEE 
_ FRONT PICTURE. 
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BUREAU OF ELECTRONICS AND SCIENTIFIC AIDS 


FUNCTIONS 


THE MISSION OF THE BUREAU OF ELEC- 
TRONICS AND SCIENTIFIC AIDS IS TO PERFORM 
SCIENTIFIC RESEARCH AND EVALUATION PER- 
TAINING TO ALL THE FIELDS OF SCIENCE WITH 
EMPHASIS ON ELECTRONICS AND PHYSICS; ITS 
FUNCTIONS EXPAND INTO THE AREAS OF IN- 
VESTIGATION NOT READILY IDENTIFIABLE 
WITH THE TRAFFIC SAFETY ENGINEER OR THE 
STRUCTURAL ENGINEER, BUT DEEMED DESIRA- 
BLE TO INVESTIGATE TO IMPROVE THE CON- 
STRUCTION AND MAINTENANCE OF HIGH- 
WAYS AS WELL AS INCREASE THE SAFE FLOW 
OF TRAFFIC. 


ITS PRINCIPAL GOAL IS TO IMPROVE THE 
CONSTRUCTION, MAINTENANCE AND OPER- 
ATIONS OF THE NEW JERSEY STATE HIGHWAY 
SYSTEM TO THE BEST ADVANTAGE OF THE 
DRIVING PUBLIC AND THE PUBLIC AT LARGE 
IN TERMS OF SAFETY, OPERATING COST, TIME 
SAVING, CONVENIENCE AND COMFORT, AS 
WELL AS THE NATIONAL ECONOMY AND SE- 
~ CURITY. 


THE BUREAU MAINTAINS LIAISON WITH THE 
HIGHWAY RESEARCH BOARD, THE INSTITUTE 
OF ELECTRICAL AND ELECTRONICS ENGINEERS, 
THE AMERICAN CHEMICAL SOCIETY, THE BU- 
REAU OF PUBLIC ROADS, RESEARCH FOUNDA- 
TIONS, UNIVERSITIES AND INDUSTRY, ON 
MATTERS PERTAINING TO ITS MISSION AND 
FUNCTIONS. 


ACCOMPLISHMENTS 


FOG ABATEMENT 


AN EXPERIMENTAL OUTDOOR “FOG 
BROOM” INSTALLATION HAS BEEN CREATED 
TO TEST THE DEVICE UNDER ACTUAL CONDI- 
TIONS. THIS TWENTY-BROOM, FULLY AUTO- 
MATIC SYSTEM WAS COMPLETED ON JULY 
1ST, 1967 AT THE FERNWOOD SHOPS ON 
PARKWAY AVENUE. TWO DATA-GATHERING 
FOGS HAVE OCCURRED SINCE THEN. BOTH 
TIMES, THE RECORDED DATA SHOWED A PAR- 
TIAL CLEARING OF FOG AT THE INSTALLA- 
TION. THE HISTORY OF THE FOG SEEPING 
THROUGH THE SITE IS OBTAINED BY RECORD- 
ING THE FOG DENSITY, WIND DIRECTION AND 
WIND VELOCITY. THIS INFORMATION IS PER- 
MANENTLY RECORDED ON A MULTIPLE POINT 
STRIP CHART RECORDER. TO OBTAIN THE EF- 
FECTIVENESS OF THE BROOMS, THE FOG DEN- 
SITY IN THE INSTALLATION IS COMPARED TO 
A REFERENCE MONITOR WHICH IS LOCATED 
IN A FIELD AWAY FROM THE POSSIBLE INFLU- 
ENCE OF THE FOG BROOMS. WITH EACH FOG 
OCCURRENCE, MORE IS BEING LEARNED NOT 
ONLY ABOUT THE CHARACTERISTICS OF THE 
BROOMS BUT ALSO ABOUT THE CONTROL 
EQUIPMENT. IT IS STILL TOO EARLY TO MAKE 
VALUE JUDGMENTS CONCERNING THE IN- 
STALLATION BECAUSE IT IS STILL BEING RE- 
FINED, BUT A SUBSTANTIAL FOUNDATION HAS 
BEEN LAID. 
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THE ORIGINAL FOG CHAMBER AT THE AIR- 
PORT IS BEING UTILIZED TO DEMONSTRATE 
THE EFFECTIVENESS OF THE FOG BROOMS IN 
ARTIFICIAL FOG CONDITIONS. DURING THIS 
LAST YEAR, OVER 100 PERSONS HAVE VIEWED 
A DEMONSTRATION IN A CONTROLLED FOG 
ENVIRONMENT. THE EXPERIMENTS WILL ALSO 
CONTINUE, TO STUDY THE FACTORS CON- 
TRIBUTING TO THE VARIABLE RESULTS. 

A COLORED MOTION PICTURE WITH A NAR- 
RATION OF THE EXPERIMENTS WAS PREPARED 
AND PRESENTED AT THE HIGHWAY RESEARCH 
BOARD IN JANUARY 1967. 

AFTER THE END OF THE FISCAL YEAR, A 
PORTABLE FOG CHAMBER WAS BUILT AND 
SUCCESSFULLY USED AT THE N. J. STATE FAIR 
LAST S=PTEMBER. 


FOG STUDIES, FOG LIGHTS AND FOG EYES 


STUDIES AND DEMONSTRATION TESTS ARE 
BEING CONDUCTED TO DETERMINE THE EF- 
FECTIVENESS OF CLOSED CIRCUIT TELEVISION, 
INFRARED, POLARIZED LIGHT AND ANY PROM- 
ISING SYSTEM WHICH MIGHT INCREASE VISI- 
BILITY IN FOG, CONCENTRATING THE EFFORT 
IN THE AREAS WHICH HAVE SHOWN MOST 
PROMISE. FOR EXAMPLE, CLOSED CIRCUIT TEL- 
EVISION IN ITS PRESENT FORM MAY NOT IN- 
CREASE FOG VISIBILITY BUT MAY BE PRACTI- 
CAL WITH SPECIAL CIRCUIT MODIFICATION. 
TRIAL TESTS ON THE HIGHWAY UNDER AC- 
TUAL FOG CONDITIONS WILL SUPPLEMENT 
EVALUATIONS TAKEN IN THE FOG CHAMBER. 


PAVEMENT MARKING AND 
VEHICLE DIRECTION 


THE ACCIDENTS OCCASIONED BY DRIVERS 
TRAVELING IN THE WRONG DIRECTION ON 
ANY HIGHWAY CALLED FOR RESEARCH INTO 
THEIR CAUSE AS WELL AS THEIR PREVENTION. 
ON THE OTHER HAND, MUCH TIME IS LOST 
AFTER A MOTORIST STOPS HIS DISABLED CAR 
ON THE SHOULDER OF A HIGHWAY UNTIL HE 
RECEIVES THE NECESSARY HELP, AND THE 
WAITING CAR IS EXPOSED TO REAR-END COL- 
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LISIONS. SINCE THERE IS SOME OVERLAP IN 
THE SPECIFIC OBJECTIVES OF THESE TWO 
PROJECTS, THEY ARE GROUPED TOGETHER AT 
THIS POINT. 

THE AIMS ARE TO STUDY WAYS OF IM- 
PROVING TRAFFIC BEHAVIOR AND SERVICE 
BY MEANS OF PAVEMENT MARKINGS, SUCH 
AS, COLORED TRAFFIC MARKINGS, PAINTED 
ARROWHEADS ON TRAFFIC LANE LINES AS 
WELL AS ON THE ENTRANCE AND EXIT RAMPS 
OF MAJOR ARTERIES. ALSO INVESTIGATE DI- 
RECTION INFORMATION MARKINGS, WHICH 
WILL AUGMENT THE CUSTOMARY SIGNS, AND 
DETERMINE THE FEASIBILITY OF SYSTEMS THAT 
WOULD DETECT STRANDED VEHICLES AND 
WRONG-WAY VEHICLE MOVEMENT AND GIVE 
THE NECESSARY WARNING. 


HOLOGRAPHY SIGNING 


A RECENT REVIVAL OF HOLOGRAPHY, THE 
OLD PHENOMENON OF “WAVE-FRONT RE- 
CONSTRUCTION PHOTOGRAPHY,” SUGGESTS 
SIGNING POSSIBILITIES. AN IMPALPABLE 
IMAGE OF THE INTENDED SIGN COULD BE 
PROJECTED ON OR NEAR THE ROADWAY, 
WHILE THE ACTUAL PHYSICAL STRUCTURE 
WOULD REMAIN FAR FROM THE ROAD. THERE 
WOULD BE NOTHING SOLID FOR A DRIVER TO 
COLLIDE WITH IN THE EVENT THAT HE SHOULD 
LEAVE THE ROAD INADVERTENTLY. IMAGI- 
NARY BARRIERS WOULD BE DISPLAYED TO 
PREVENT WRONG-WAY DRIVERS FROM ENTER- 
ING EXIT RAMPS. THE DEVELOPMENT OF A 
PROTOTYPE HOLOGRAPHY SIGN IS IN THE 
PLANNING STAGE, TO SERVE AS AN EXPERI- 
MENTAL ROADSIDE INSTALLATION. 


AUDIO SIGNS AND RADIO DIRECTIONS 


THESE TWO PROJECTS ARE COMBINED IN 
THE 1968 AND FUTURE WORK PROGRAMS. 
INVESTIGATIONS HAVE STARTED TO DEVISE 
AUDIBLE METHODS FOR INFORMING MOTOR- 
ISTS OF HAZARDOUS LOCATIONS REQUIRING 
SPECIAL PRECAUTIONS AND TO ADVISE THEM 
OF DIRECTIONS TO ALTERNATE ROUTES. THESE 
SYSTEMS WOULD SUPPLEMENT THE STAND- 
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ARD VISUAL SIGNS. A WIRE CONDUCTED 
TWO-WAY COMMUNICATION SYSTEM HAS 
BEEN DEVELOPED WHICH MAY BE USED TO 
GIVE RADIO DIRECTIONS AND PRESENT AUDIO 
SIGNS AND MAY EVEN PROVE ECONOMICAL 
ENOUGH TO USE IN CONNECTION WITH THE 
TWO-WIRE EMERGENCY CALL SYSTEM. AN 
INSTALLATION WILL BE CREATED AND TESTS 
CONDUCTED. NEGOTIATION WILL BE STARTED 
WITH COMMUNICATION EXPERTS TO CON- 
STRUCT A PROTOTYPE AUDIO SIGN SYSTEM, 
WITH THE OBJECTIVE IN VIEW OF CREATING 
AN OPERATIONAL SYSTEM. 


TALKING PAVEMENTS 


IT MAY BE POSSIBLE TO ISSUE AN AUDIBLE 
MESSAGE TO THE DRIVER OF A VEHICLE BY 
CONSTRUCTING PROPERLY SPACED CORRU- 
GATIONS IN OR ON THE PAVEMENT, AS AN 
EXPANSION OF THE “RUMBLE STRIP” PRINCI- 
PLE. DISTINCT CONTOURS HAVE BEEN DE- 


_ TECTED ON “DICTAPHONE” RECORDS OF SEV- 


ERAL WORDS; IT IS PROPOSED TO ATTEMPT 
THE RECONSTRUCTION OF THESE CONTOURS 
ON AN EXPANDED SCALE IN PAVEMENT SUR- 
FACES. FOR EXAMPLE, THE SOUND SIMU- 
LATED MAY BE THE WORD “SLOW” WHERE 
SPEED REDUCTION IS NECESSARY. MOST OF 
THE EQUIPMENT AND APPARATUS HAVE BEEN 
OBTAINED. FIELD TESTS OF THE MEASURE- 
MENTS OF SOUND FREQUENCY OBTAINED ON 
RUMBLE STRIPS AND BRIDGE GRATINGS ARE 
TO BE CONDUCTED. WHEN THESE ARE COM- 
PLETED, MODEL TALKING PAVEMENT STRIPS 
WILL BE CONSTRUCTED AND EVALUATED BY 
USE OF A ONE-EIGHTH SCALED MODEL 
VEHICLE. 


MOBILE TELEVISION SURVEILLANCE 


CLOSED-CIRCUIT TELEVISION WITH A VIDEO- 


TAPE RECORDER IS BEING PROBED, AS A 
~ MEANS OF ACCUMULATING TRUE RECORDS 


OF REPETITIOUS ACCIDENTS FOR SUBSEQUENT 
ANALYSIS. BY RECORDING THE BEHAVIOR 
PATTERNS OF TRAFFIC PRIOR TO AN ACCI- 
DENT, AN ANALYSIS OF THESE PATTERNS 


MIGHT LEAD TO CORRECTIVE MEASURES FOR 
ELIMINATING THIS TYPE OF ACCIDENT. MOST 
OF THE EQUIPMENT FOR TELEVISION SURVEIL- 
LANCE, INCLUDING A VIDEO TAPE RECORDER, 
IS AVAILABLE. INSTRUCTIONS IN THE USE OF 
THE SPECIAL SURVEILLANCE EQUIPMENT 
HAVE BEEN COMPLETED. A PORTABLE POWER 
SUPPLY IS BEING EVALUATED AND ADAPTED 
FOR THIS PROJECT. 


EMERGENCY CALL SYSTEM 


SEVERAL METHODS, WHICH WILL PERMIT 
THE DRIVER OF A DISABLED VEHICLE TO SUM- 
MON ASSISTANCE FROM NEARBY SERVICE 
AGENCIES, ARE BEING INVESTIGATED. THESE 
SYSTEMS WILL BE ESPECIALLY USEFUL TO 
MOTORISTS ON THE INTERSTATE SYSTEM OF 
HIGHWAYS WHERE NO SERVICE AREAS ARE 
INCLUDED WITHIN THE LIMITS OF THE RIGHT- 
OF-WAY. ESPECIALLY PROMISING IS THE 
TWO-WIRE RESISTANCE MEASUREMENT SYS- 
TEM. ONE MILE OF WIRE HAS BEEN INSTALLED 
AND SUFFICIENT DATA WERE COLLECTED TO 
INDICATE THAT IT WILL WORK OVER EX- 
TENDED INTERVALS. A FULLY OPERATIONAL 
PROTOTYPE CALL SYSTEM IS TO BE INSTALLED 
ALONG THE HIGHWAY FOR TRIAL AND 
EVALUATION. 


NOISE MEASUREMENTS 


DATA WILL BE GATHERED PREVENTIVELY IN 
THE DEFENSE OF THE STATE AGAINST POSSI- 
BLE LAW SUITS BECAUSE OF ALLEGED DAM- 
AGES DUE TO POSSIBLE INCREASED NOISE 
LEVELS AFTER COMPLETION OF HIGHWAY 
PROJECTS. THE OCCASION FOR THIS STUDY 
WILL BE THE INTRODUCTION OF A SECTION OF 
INTERSTATE 287 IN THE VICINITY OF THE 
GEORGE WASHINGTON SCHOOL IN MORRIS- 
TOWN. NOISE LEVEL MEASUREMENTS ARE TO 
BE MADE BOTH WHEN SCHOOL IS IN SESSION 
AND NOT IN SESSION, PRIOR TO THE CON- 
STRUCTION OF THE HIGHWAY AND SUBSE- 
QUENT TO ITS COMPLETION. A CONTRACT 
WILL BE NEGOTIATED WITH THE LEADING EX- 
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PERTS IN THE FIELD OF ACOUSTICS TO CARRY 
OUT THIS PROGRAM. 


VEHICLE EXHAUST POLLUTION 


THE PROBLEM OF AIR POLLUTION FROM 
AUTOMOTIVE EXHAUSTS IS BECOMING MORE 
SERIOUS EVERY YEAR. AS ITS CONTRIBUTION 
TO THE NECESSARY RESEARCH, THIS BUREAU 
HAS STARTED A PRELIMINARY SEARCH FOR 
THE BEST METHODS TO ELIMINATE THE NITRO- 
GEN OXIDES, WHICH ARE VERY HARMFUL TO 
HUMAN HEALTH BUT HAVE NOT BEEN IN- 
VESTIGATED BY ANY OTHER AGENCY AS YET. 


THIS PROJECT WILL BE CONDUCTED ON 
TWO LEVELS OF EFFORT. A CONTRACT IS BE- 
ING NEGOTIATED WITH M. W. KELLOGG RE- 
SEARCH DIVISION TO PERFORM STUDIES TO 
ELIMINATE OR REDUCE OXIDES OF NITROGEN 
IN AUTOMOBILE EXHAUST. THE BUREAU WILL 
PERFORM ITS OWN INVESTIGATION EMPHA- 
SIZING THE TOTAL STUDY OF VEHICLE EX- 
HAUST POLLUTION CONTROL. IT IS PLANNED 
TO CREATE VARIOUS EXHAUST CONTROL DE- 
VICES TO INSTALL THEM ON TEST VEHICLES 
AND TO COLLECT EXHAUST GASES. THE FU- 
TURE GOAL WILL BE THE ENGINEERING OF AN 
EXHAUST POLLUTION CONTROL SYSTEM FOR 
OPERATIONAL VEHICLES. 


PAVEMENT HEATING 


EXPERIMENTS WITH PAVEMENT HEATING 
WILL BE MADE TO DETERMINE THE EFFECTIVE- 
NESS OF ELECTRIC HEATING TAPE AND PIPES 
CONDUCTING HEATED FLUID FOR MELTING 
SNOW AND PREVENTING THE FORMATION OF 
ICE ON ROADWAYS. FURTHERMORE, THE RE- 
QUIREMENTS OF REINFORCING MATERIALS 
MAY BE REDUCED, BECAUSE OF THE POSSIBIL- 
ITY OF MAINTAINING RELATIVELY CONSTANT 
TEMPERATURES IN THE PAVEMENTS THROUGH- 
OUT THE YEAR. PLANS ARE BEING PREPARED 
FOR THE INSTALLATION OF A SERIES OF SEC- 
TIONS OF PORTLAND CEMENT AND BITUMI- 
NOUS CONCRETE. THESE SECTIONS WILL IN- 
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CORPORATE ELECTRIC HEATING TAPES AND 
PIPES TO CONDUCT HEATING FLUID. THE 
PIPES WILL BE OF VARIOUS MATERIALS, VARI- 
OUS SIZES, AND VARIOUS SPACINGS. THE 
FLUID TO BE CIRCULATED WILL BE HEATED BY 
MEANS OF: (A) SOLAR ENERGY STORED IN 
HEAT SUMPS; (B) NORMAL GROUND HEATING 
TRANSFER; AND (C) HEAT PUMPS (BOTH SUB- 
SURFACE HEAT AND AIR HEAT). LATER ON 
THESE SYSTEMS MAY BE INSTALLED IN NEW 
HIGHWAY BEDS AT THE TIME OF CONSTRUC- 
TION, PARTICULARLY AT INTERSECTIONS AND 
WHERE CHANNELIZATION OF PAVEMENTS 
MAKE SNOW PLOWING EXTREMELY DIFFICULT. 


END-THOUGHT 


.... AND NOW, LET US BELIEVE 

IN THE LONG YEAR THAT IS GIVEN TO US, 
NEW, UNTOUCHED, 

FULL OF THINGS THAT HAVE NEVER BEEN 


(Rainer Maria Rilke) 
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APPENDIX-TABLE 


DIVISION OF RESEARCH & EVALUATION 


IV 


REPORT BUREAUS 
NUMBERS TITLES S.M. S.T. E.S. 

1. Composite Pavement Route 3, Ist Interim Report X 

2. Report on Pilot Operation of the Fog Screen X 

3. Experimental Pavement Project Routes 80 & 95, Ist X 

4. Pavement Investigation, Route 295, Section 2F X 

5. Experimental Pavement Project Routes 80 & 95, 2nd Xx 

6. Undistributed Sampling of Subbase Materials and Soils Xx 

7. Operational Effects of Overall Geometrics on Safety X 

8. Air Pollution Control Interim Report X 

9. Evaluation of Reflectorized Highway Signs X 
10. Reinforced Bituminous Overlays in New Jersey X 
11. Low Level Bridge Lighting Installed in New Jersey X 
12. Pavement Investigation Route 78, Section 2J X 
13. Investigation of Asphalt Paving Problems in N.J. xX 
14. A Mile Post System for New Jersey X 
15. 30th Peak Hour Trends, 1964 X 
16. Relationship of Accident Rates and Involvement X 
17. Investigation Route 72 West Approach, Manahawkin X 

18. Composite Pavement Route 3, 2nd Interim Report X 
19. Signalized Intersection Accident Report, 1964 X 
20. Summary of Sufficiency Rating Elements X 
21. Socio-Economic Impact of Verrazano Narrows Bridge X 
22. 30th Peak Hour Factor Trends i X 
23. An Evaluation of New Pedestrian-Actuated Signal »4 
24. Truck Equivalent x 
25. Evaluation of Studded Tires (Report & Paper) xX 
26. Progress Report on Fog Removal Experiments xX 
27. Lateral Placement and Stopping Distance X 
28. A Variance Analysis of Asphaltic Concrete (Report & Paper) x 
29. Preformed Elastomeric Expansion Joints (Report & Paper) x 
30. Xx 


Corrosion Tests for Low Alloy Steels (Report & Paper) 
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31. Intersection Design 

32. Can Traffic Accidents be Reduced Significantly 
32A. New Concepts in Highway Design 

33. Two-Wire Emergency Call System 

34. Composite Pavement Route 3, 3rd Interim Report 


35. Reflective Pavement Marking, Introductory Report 


The method of numbering the research reports has been changed effective July 1, 1967. Hence- 
forth, each report will be numbered using: 


Two digits indicating the Fiscal Year 
Three digits indicating serially the report within the year 
Four digits identifying the research project being reported 


An indication of whether the report is an Interim or Final Report will be included on the cover sheet. 


68-001-7702 Experimental Pavement Project (Route 1-80 Section 5V and 


Route I-95 Section 1R) 3rd Interim Report x 
68-002-7706 Intersection Design—Fall 1967 X 
68-003-7760 Dolomite Study—Relative Skid Resistance of Bituminous Concrete 

Pavement Surfaces Containing Dolomite Course Aggregates X 
68-004-7754 Rumble Strips xX 
68-005-7702 Experimental Pavement Project (Route 1-80 Section 5V and 

Route 1-95 Section 1R) 4th Interim Report X 
68-006-7705 Capacity of Design Features, Detour Route Around 

Route 21 Viaduct-Newark X 
68-007-7767 Fog Abatement Progress Report X 
68-008-7785 Evaluation of Metallic Bridge Decks Xx 
68-009-7704 Truck Equivalency X 
68-010-7771 Colored Pavement x 
68-011-7789 Yield Sign Study X 
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